Searching PAJ 



1/2 ^—V 




PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-1 45603 

(43)Date of publication of application : 06.06.1997 



(51)[nt.CL ,v.; 


G01N 21/01 


G01N 37/00 




61 IB 7/125 




61 IB 7/135 




HOIS 3/18 



(21) Application number : 08-234576 

(22) Date of filing : 05.09.1 996 



(71) Applicant 

(72) Inventor : 



AT & T CORP 

HOPKINS LESLIE C 
MURRAY CHERRY A 
PARTOVI AFSHIN 
PEALE DAVID R 
YEH HSI-JEN J 
ZYDZIK GEORGE J 



(30)Priority 

Priority number : 95 523884 



Priority date : 06.09.1995 Priority country : US 



(54) NEAR FIELD OPTICAL APPARATUS WITH LASER LIGHT SOURCE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To to obtain a near field 
optical apparatus having a semiconductor laser 
emission source which is small-sized but can supply 
photon fluxes strong enough and stable. 
SOLUTION: A semiconductor laser light source has a 
nonhomogeneous laser emission face 62 and 
constituted such that at least 50% of total emission 
from an emission face takes place in a small (first) 
region 66 thereof having width w< A S/2, where A S is 
the emission wavelength of laser. In one embodiment, 
the laser emission face is provided with multilayer 
films 64, 65 for comparatively lowering emission from 
the laser emission face. The laser emission face is 
also provided with a recess 66 from where the 
majority of laser light is emitted. The recess 66 
defines a first region. The film, for example, comprises 
at least one dielectric layer and at least one 
conductor layer formed thereon. The recess extends 
through the conductor layer and formed by FIB 
(focused ion beam) etching. 
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1 

m^mn a) u— tJ'sscaiffl (e 2^) 4wo. w 

SA, ©SfiSfiJcWiS (6 7) 4^air'^<SiS&«r«fgSL' 

c) fiESoSffi^rWrsiift (10 1) dmurmsEu 

ms&i'—v%^«)Si±imm^m (103) <»: 
*>6^t-5isti!f^t:^^ia doom iOsi^x. 

w<A. /2 (w>w. A. > 1) *w-r*HirsBu— !f 
«(aiffi©m-©fi§ii? (6 6) *»6»-tt6n&e:i*#» 

tc is ms-scDW^*! ^ w i> r s c i «ri#8» <t -r 

[f«^ 3 ] BJta u — »f »SiHEPiBlttWM U —Iff 

m>mmm^^-r?>^ < nfce^M^strieu— !f)!s 

©HO 52^ 1 mmi:-§StiC t *«F«<i:-r 1 fStt© 

TSfi^^4fBtS©fi?Ilf7t=^^S. 
[fS*B6] BtflBU— tf&aiS«. pfiBrSI*^^©— 

S35**tfi«fcfrsB0-©«j^«:^^u-c< as-erfte 
8aK©i5mif7^^iiis« 

■tf t-{*{c««$ns c i ii^fiti-r 1 IBIS© 

^>i>ctimitt?>m^m 1 se*s©iaa!ff5t^sia. 

1 0 ] mimmt^^r'- 3f iBtti^a-c* 
•J. >'<:^SPt^<!:. |g-'^'^gm^cac^5^^^:f6m:BMtB*® 
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>tt L r ^ ©4i^f* ix — tf njfifetc ^Sft 3 li-^s ©{C iS 
§ n 5 C i «r!|${6 i -r S 8f*« 1 0 BBtt©iSmiBfe^ 

7 -r i<'a«sffi©± A . /4 (Dwrnp^-cmsimmcMbx 
10 gii:^isj{c{ag9^ift>3nsc:i?:!^<!:-rsi»^)5i 0 
iBiS©mi7^^a. 

[0001] 

saw. «?diW7t^iBtts^a. amif*ss?3^^ggi» 

[0002] 

[«t*©tt'fi5} iamsf7t^saa<2^^©if>©-c*-5. m 

20 rjofflig}®^ (Applied Physics L€tters)J 4 4 

(7) 6 5 1M»W©D. w. Fwnfte©S&X. *Jj:Of 

fV-v — i-JlStM^M (3. Applied Physics) J 59 
( 1 0) 3 3 1 8M®*E©U.Duri<j(te©^:S:iS:#M 

•c. mmm (*fc«-e©pgp) ©^*i^tti-c©)Sfei* 
ig©-^s (A. ) ii)^tj:t)rMi>ct. msLiam (ttc 

[0003] ig^&7'--^tiW.icM-ri&mmift^m<o 

(Applied Ftiysics Letters)] 61 (2)^. 142M 
«48©E. Betzi3ffeOi&i:*#M-r-Si:. iSttW^^ 

-C«a3nfc7^--'N-tt©7'P-7'4SS*ffl^/c3fe7 r 
ttJOCAr* u— »f/pe©6feS«i3!i«i*fS3<aS. l5la&3S:K: 

ffl^F^tifc^at*, iSfiS^^SA^ 3 0 - 5 0 n ra©JS0 
*-FK:tet>-C. f^6 Onm{C1>--<X^^U»Jte8?)/cK> 
-<>©Stii*?r^^CCL, CC-CttiRj7Gb its/ 
40 cm' ©f^-i^SttASffi^SnroSo T^-if^+^iS 

[0004] 

[5%H^*5^^^oj;5<t:-r€.^] bA^bfiA^h. is.mm 

SSA^UlLjiS« 1 0 kHzHSf *«). iiL-Ci^ 
a -J i- ^ ^ XlCf^mStl?). i^a y h ^-rXfCi-SC© 

so ncit. J:0?»v>jte^«4«i&-r5!i:>s*i*-&©»ea6 
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*>-C*S. -e-C-C. riSffligjffi:^ (Applied Physics Le 
tters)J 63 (26) 355 OMi^^OE. Betzip 

jiffi?:»+k H z {c*iM-r*©-C. 7'D-:/8g®W:^» 

^■Ci)r>fc, 10 
[0005] j5taSf^fflL*Jj:CX/*fc«Sj^#©^ 

V -c^ffi u te J: yt/* /cttiais* njtgtc-r c L tmm. 

^fti^JIStll^K-OlsrW, 1 9 9 0^, Addison- 
WeslevttW. A. B. Marchanl^© (Optical 
Recordinq)j ^#M©Ci, 20 
[0 0 0 6 ] */c. 3|4@#it4, 8 6 0, 2 7 6^K:te 

ri^-S. C095HH#it' 2 7 6-^«, :^am\ 
tC7j\-rJ:5tc. u— tf 1 0 1 i&P8^l/-ci»S. cc-c. 
#flaf?# 1 0 2 - 1 0 7 W. SK. T^*3-i±B. rStt 30 

*Lt:t^€.. #Mif#i0 8ttjiseB^s*^o, 

1 1 otej:!>'i 1 3«. -e*a-enB?rf*©m;^JS**L/. 

*^©ffiffi€rj?l^O. ^4i«SS 1 0 2 *-Cf«0-Ct»^. 

ffittjii 0 4<t»3*><si,»iaff^^w^€.7^ 40 

■7--C5tl«-rS©d5WSL.t,^ 2 7 6-^Oia 

14. 1 7 1 8 w±gefie3^ u— ro^j^ffd^^Fr 

*>o-C*S. ctih^mmici,:^ ij y h 1 1 4*JJ:0f7 
-f'?-! 1 5*i#Sn-Cl^.2>AS. fiSJ^Sn/cmSlffiS 

S 1 0 7 «:wr S5^.-eg<t^-cc^.5. 

[ 0 0 0 7 ] */c. £:<D3|61iq#SF' 2 7 6^«. 
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n-ci^5 (9ffiai 7ffs^) . 36k:*/c. u— tf©7 

iUin-C*SC<!:*>l2«Sn-CUS (8ffl7^fe3f). 

8 3 0nm :FS^tf7ffi84 9tfB?r#.93) ^HI^KfiT 

(0008] ^mi^W 2 7 6^fCiH7j^$tlfcX 

y hftOU— !fttS!ijiAi|»l/<,^/clt-Ci5:< . ;^ y h 
1 1 4^Sl,>{C«|ffl3-t*S'<<< . U— !f®7 0>h7r 

c isistcA. 4TiHi'5;^y f hrapg. m«o. 

©^^CC i 0 , 7— ^ ^•M^■C©«^«cAlit«J8<IiS < S <!: 

i»^fte©pggi«>^-r5. 

[00 0 9] St^r. i:b8JB<)ffim{Cilijg-C#. O. 4<i 
in«:T0^X^-^ bD-^^K^miy. }&^^^Sr^<0 

■C*>a. C©0. 4 M m©S<JI!B«. Hfflffc^tiT 

* h y yy^r? ^-■c^pjfig<cffix.-}<t? Mf-f x©|g 

[0010] (fflgsssi?«*j *igi>l^tcfflt>e.n 
i>mn<omm*siiu^%m^iciricir:-r. rismsF (near 

-field) J 3fe^i^{Ctel>-C. U-ifffiHi^glS©^^)* 

(as. :^t<r«>5|i^) -c^o. u— tfismea^ijit 
i^ig) {^^fsmmm) <k©ra©iEiiti ^a. *tihi 

[0011] */c. CCCCTT-r^Slt^b— !f© rfifeWM 
(emission face)J ilt, — — A (^tBCfeJ; 

OS. c:©u— if^ix-^i^sj^mMu— •fiscfef^. -e©fe 

StUtiSU— (VCSEL) ©JS^CCd. g[VCSEL 

©)l«jSK:T?f tcg*^n;rc-#±©ffiAiScaiS<!: 

VCSELCCOt^TtS. P)^tf*Bi|#fl=5, 0 3 4. 3 
4 4-^?:#M©i:i<, fifcmffifcJttifii^SU— »fB 

[0012] :m!P. rjg«:j i (,> ^ fflis*! u— ifjaa 
H±©BSM (n-7"^>yM) KJiffl^iaSlS^, -&© 

ffli§tt. ^Jl)^cwrii<. jfiSA. ©feWiifc^ttu-cift 



(4) 

5 

[0 0 1 3 ] i yiyiSLtiimi—lfO^iS^mmttj: 

t>iyimm(o rw5?(iitsj its, n^-^(Dmc^mmm.m 

mti. Bijte*ll1tit' 2 7 e^CDS 13 (A) te 
1 7 rtJ, c<D*5?6ifi«maE^j®^«i i o 7 © 

fc. ^ififJ. S^fiSctB^L-— !f©«3ffi*I (x) ©M 
Kr^f C<!:*i-C*-2). VCSELCC*jl^-5.rSa«M^© 10 

[0014] 

[ffis=&fl?9i-rsfc«)©#ia] 2t:i6Bj»!RfnFif5)c©j5iB 

tcJ:-:,r|IIS?n.5fc©-C*-5, *%Bj©*,S|ISg}fJSI 

fc«vc s E L) Wimmi:m vctj:?> w^m^^i^s 

[0015] !f$CC. :$i^mii, W^i|iiW©?Stt|gf^<t U 20 

fc-{t*t:f ^, J: 'J tc U-1f *i^Itli3 •f^•S^^!)#f2€:#^■C 30 

[0016] SS^tC: U-1fSI|g*5i^»-C^Ct>)!a 

)MtiS©ii>?jC< i^jS 0%A3ifgw<A. /2?:W^^tt 
mffi©^-©Ml^*^e.^#6n6J:'5{c«fi£S4a-Ct> 
CCt?. &Wffl©^i|iW*sm-©«J|(©*iwi:»Jfc 

tt. A I , Os ttcus i o, moymm*^ii>fj:^im& 

[0 0 1 7 ] x-yyjKtbMl — If^t^jKi-Si:, b--!f 40 

tiimoym-oymi^imfSiir ^ c ©sis{c«ifiw©iag|j*< 
swe-nri^s. c©Eaa5«u— tf©jsttji±tc{4a 

L., )0Cl±iS*^6©:^]SftW«g©rt5 0%iy± (Jtf*L<« 
9 0 %kl±. i>U<lt9 5%> ©Bfcia©IHg|J*^ 

[0 0 18] */tffe©Wctoi,it:. xyyjssffiSL'— !f 
it. <t3!*J^JS (^>C/<«-<*>aA) «g^<t. iHw< 

A. /2©<ff;^*ji5iaE (*>i/<w#-f^>aA) «R 

tS. •r^£t>t»-©<K^i*^6^C»J. C©<{3f*?NJgfiJl 50 
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(^M:*->aA> ©m-©^Jat*»6±K:5l£*ij3lffi$n 
■S. $P,{Cffi©Wciat,i-CW. VCS EL©)!fetBffi*su 
!f©a±aJEi^c»3. (ffl^«ft®*^6/i.5) ^4 

jamas©»-o^i^?r«^-r^c©fi^)i{c»«iw 

<A. /2©IHg|J (0-©^l|5) *sS:l:f^nr*jO. 36 

[0019] :^mnicmt>mt. H,>U—<f<0^ii]&&l. 

«^*'r:t>f-A (F I B) i^.9^>y-^-<^>ttA 
«:j:TT«i{i-r*c<!:*5-clr^>. F I Bx ?^>i^X|I 
»^^^{cftijiaii,a<. *iw<o. itfm. $6k:«o. 

0 5 umiTm^J;:^ms'l^mi^m(tC^Ci>Ctf)i-C 
-if ©|(NJ^M]BcaiM*ff5tiR L -c J: t > , 

[002 0] *^ia{c<5&tosiiia©«»)©«^s^ m 

ic^m$m,^mm) ccoi,^r«fi£*o4>©r<t<. ± 
IS*®1$i*' 2 7 6-^t?lll®{cS4B^3tir(,»6J;'5&«> 
©t:J:I,>, I^«{C, a. B. Marchant^©±f2l|!B54>#M 
©C i, 
[0 0 2 1 ] 

-C, X'y>>fifetB^U— tf©)U[HJffi{J. GaAs/InG 
a P y J^^iffigU— !f^. ti£5S©i}£^^U— !f©ifii§ 

«^iS±«£:SBa$nfc^nifiai*»6ft*. c©<fc^tciie 

*©U— tf«^^«:^»]©4>©-C*)2.. W;iCf. C© 
U— tf«. A. =0. 9 8 <xm©ScttliSS4WU-Cl,i 

[0 0 2 2] c©^®B£igw. A. izisi-f zmmmi>m 

<fii> <!%) J:5K:as»?$tiSi^^fc. A 

(0i|;i(i< 1 0%) o {mm.misJ:Vfi&KSim<Oh<0'S: 
jSt»?-rs<!:t,>^ci». fi^)gKAWr5Sc«iK©;*:SP^ 
*5-e©^KtcSiiR$*aSC<!:^Sil*-r5„ -5-©J:5)ic® 
rnmit. li^tcio-Ctt. #^(*iS®i©«fi4ffiK: 
m*fcfc6-roJflgtt*5*S. Sfrj-C, A. KfcWSS 

*f^*5j:ti5e^jifi,jg^ii (t«iA(s:>9 0%) *\ 
[ 0 0 2 3 ] c c-e«s$nri>5^©Sji^fcj:af 

A. j:*)i)^tj:^A^l>^(Dm-^micmt^ 
^*iJ:0'Jg«^W> rgtgfttj (macroscopic) J 3)1*** 
[0024] B^M©mSC«. •e©fflRtt4Dflg|5©l£(Cg| 

rttmsisn,>Bmmmmm >i o%. w*o 



*i^h§l»/ci{) (A. /2*SS) > iag|JK:*ji:fS^Sg(Dji 
( 0 0 2 5 ] iaufcj; ^ ^d:/h$/j:E^ief)3gjl^*5j:af 

m*sj:lf^mm(Otf^yv$>K), ±MLtc^'>iC, Ga 
A s / I n G a P U— !f «DJgffi±(CJg^C/cAS6«)i5: S 

io, /T i/Au&m<Dm.&<Dm&tL-cm&L. 
n-enft^-cmG;t*>©-c*-5). m©ji$«. -en-en 

3 1 2 nm, 4 0 nm*JJ:C>'7 0 nmr*5. ffi^2 0 

i^«:*^6S i O, /T i XAuem^m-yx^ 

1 2 nm/^OS i O. e^rM-^r^if tClfiW^ (Efg 
[ 0 0 2 6 ] la 2 «, ?eg A . -CfSSia^ii cfcO'ffiJSIt 

llfIL/t:i,>S. Au*JJ:i>*T i ll5:^^triag|5^fl5fi5E 

[0027] msimo^^m^micmoxnmLtcmm 
imAmisj:t>'mtm<Dmmi7f;bxist) , iib^a o *$ 

ctO*tti^3 1 ti^M^i;^ (5 8 nm;?©T i . 1 

4 3nni;f©SiO, . 5 8 n iiijl©T i O, . 40 n 
mJfKDT i *Jj:af7 0 nm/|t<DAu*>i5&-5) CCMT-S 

3a^«fg< m:fjt'b<i 0%) , *;tT i O, /Si 
O. /T i O, gP^^ii-5.j§3a^Bi^5 0%-C4>6. 
[ 0 0 2 8 ] 0 4 «. *^B^©ll?f (c^^SiJa: 3 e>(cfl6© 

^M&M ( 1 5 3nnij?OS i O. <!: 8 0 n mJf ©A 1 

©fllK«m-r*>©-c*€>. cc-c. ftiBg4 OteirO'SiiS 
4 1 tt. -en-ens i o, /a i fi^i!i©g?ie<jsia^*j 

mio<ommmtiss.9im (~9 5%) *^n-r©(c*ri/ 

s i nwtatcsi 0 0 %©Mji^^:iK-r. cc-c 
(m^it 1 0 n m©) ^mm»mi i^-innmm 

«:f=t»Ot//ciL/rt, ii^. OflSI5i{p6©fi!ti*ifiij§ttS» 
[0029]:7T-fe5. hB^KtCJSL.-CI,>Si,llfcniSI 
*>©<!:t-C. T i O. . S i O, . A 1, O3 . m'!r^ 
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K^ft'^:^s^^^•;^r- vycor;«/-7;^. ai 

hB^M{cW38!i-C*^,<tSl*Dns«(*©^< «>Sm^tc« 
5i^©fc©r*»3, Ti. Au. Al. Cr. Agtei 

IR-rS©**^* L/t>. Jite. Ti«. ;;):©i@tt:®CC^*L/ 
rS«ll©fi!i#«:-r5, j(?*Ut^ie6fifl5!ig-C». j^^r-^ 

mts. (,6%<j>m&) ij'y:^m^^^. c©m±cc«a 
10 5. 

C 0 0 3 0 ] ±a 1/ fc J: 5 ft f :?'©*jSW© b -1f tc 
tei^rw. AWU-— t>'te«i^©^^S^©toT*^i^J:g|5^ 

©<siS-cBtiB©-si!*i^*-rsi. ¥i§ft*>?.nfla5?:a 

[003 1 ] ^5.)l;KSi4j: f i^StmM^H^frfcffM^-S 

:^ffi{*se3R©4)©?:fijffl-cit. ®^^j:&^o:^rS©c»f n 

(CJ: -:>r^J5Snr4> J: <. et-Algg-t*^ 
MBE, ^r^a^CVD^*5*lfe.n-S.. 
20 S/c. -«WfcB^llBtP*^MSf«:fflc^6n^*i. 2S«f 

©<^*^ 6 ife sffili *> 6 n 5 . 
[0032] mbummatji') •yi^^iS'gu-if 50* 

^TMffiBgWffiH-C&O. #Mf?^5 l-5 6«. ^« 
Ji(±©a^#^ rS1±«H'^. 

n/csis»)i. ±3iJ«**jj:i:rFa5«.^.*-en-en^L/ 

3B*tjl ~2Mm-C*S. U— !fi6JcaiSSJ|g©i^--/X«y 

30 :&rfi| (H 1 © y y e^tifc J: o ■c:^**icc^3 

n. z^risi©2iSiK'gffJt^«:j:oriJiAiDns. j£»cffi 

fflSn-Cl^-SGaAs/l nGaPU— lf{C*fr^StW 
B. 6X0. 3 iumfMg©)!SffiaSiAj:^ ( 2 0%©« 

tcir 0 u — If © u - If issastcj^fiss n s . 

[0033] &mi^m<r>m, J^I«>i^llA5^JfJ$^, c 

tfttffiaD©-aj (^-©^^) 3{p^K^*rsc:i 

l^iXH-CB, t5a±r©aS<*f^*4*im-©SHJ|!(7!i^e.l^ 
*3n5-:fr-c. simt**4«»-©^^KJt/Mig^a 
-r^Jr^Kur^f^ns, -ei/r. c©^ssi«**i 
•e©TK:^fct56¥^f*©«Sior««i-rs. a^. 

c:©«*4^*«. ^f*gp»©^*^TB#{c. *;tB«© 

f^ir<'«:ff±3n?.. fc^-Ji©sis<* (WAtf 
Al , o, ) !ffiJcmiBKJi«L-c^)SBt]g©ffi 
g^fig^rff *nr * C <!: -C # S . 

[0034] 3S«aT* oc»<t#7L6nrt»si^*:^B 
50 «*'^:i->t-A (F I B) x-^9^>y-c*e. c©e? 



9 

CC-Cktl^mSiT--Cl>^i^m (M I CR I ON9 0 
0 0 F I Bi^;<T-A) ?:fiW9L/-Cli2.i{iS, C<Dmn 

[0035] ^m^icitm^<om*) . f i b«». -^^i- 

[0 03 6] m6i,t:^mm<icmtDZv—>fo)—mmmm 
4^-r±gPBS¥fflia-c* . ^mnn e i ~ e 7 «. >; 

--'-Z^^Sig. (*^?<*ffiffi<!:S[JSffi±K:j|5JS3nfc^JS 

1*11 * -e *a -en L r t ) ^. , 

[0 03 7] BflgS(Dffi;*CiHKA. /2 4Tia»). *f?*C 
<«0. 2 MmJi^Ti^S:^. 0tttcraL.rB. iE:^ffJ. 

[0 0 3 8 ] ±]^L/fcJ:^K:. 0. 98Mm©y»i^iS 
X^rO. 2x0. HjumiU. C ©IHai5*> 6 4 0 m A "C 

0. 6inwifc©m;^=&»fc. c®a;^». 

<»: c/cffiSftc 3 -< > y©!fe3 nrii^ci^ u — fttttis 

tilt. MHz^{4©U-|-. 1 0-vl OOMHz 

«gH©i — hrw«©^*^tf*pjffiK:^Si^iL6n 

[0 03 9] ±iEUfc4J-{ ^'O^riEgBJou— tf^riSj&f 
■5:i^&©— PHtCfctiTtt. 3-7-.<>5'©te3tirt>4: 
t5b-1f©gcW®«:i@^^cm»#gl (F [ B. 

a. *sc>»fi!ta^sls©^1•^9J©«fi*■c^s14a*ie.l!ti^* 

S. |[J^©ia>c:<tcc. £:©^pf*4©^*tt«{t^g©*i 
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fiSSn (■e©S«>«*JEBiJ-C«fS) v-+>i^{cJ:-,-C 

[ 0 0 4 0 ] EI 1 2 ii:^^mcmt>i> U— if©{fe©jSte 
J^.«*7nO-rfci3. ^^*)g 1 2 0A5u—!f)»Wii©BlTS 

05©L'--!fiSti|^G-C^>-2). CCr 
«. ^ll«K:B^»]-c*S$;e*©F I Bj^gfCJ;»3. u 

— fSJaUiBcatRsnitfii* (T i . w. Au^ifibtj: 

•J V y -5 7 ^ - *^tjxiiK J: -5 rs/jNRgoif x©ia 
>y©M3nfcu— t>'©]KajE±«:«. mi^stii 

'^#Ha5^<;»;©^/lN-^^*±[pl6>^j:l>liS©J?3-C e 
-A7*hUi;xf- (PMMA^) )l*i*tS3n^o C 

20 ©fi5caiffi«se*©^2^ii^^^^-cfig^3n. casuia: 

B^S{4S©*±©:7 ♦ h u e l^-AaBS6{c J: 

fiejft©j:^>tc^fSL'/cf^. #)i®©w^a}^>*^*b-c 

[0 04 1 ] a7-c0sce^tc;^rj:^K:. ^^m<om<o 
Ili6je,«ec*ji»r«. u— tf ( 7 o ) ©fiSctHffi!6<:/u- 
:^ -cBJjci^. ccr, #flgtg^^7 1-73 

B u — tf ©stwffi-c* 15 . ^7 6 i)mmm<Dwm 

[0042] l!fl^7 6 BSttJi©"F:^K:ftiy:. ii!ij2 0 
2 0 0 n in©«H©SA:W7C©7 r -fe f h *» ?> < 
J^JSSnSo Ctie.IHg|J7 6«, F \ Bx.v^>ifi^ 

mcm^^^-cm^^tL. <(^^■cl,>^ct,>g|5»7 7©i|iiB< 

A. /2 i^C-S. 

40 [0 0 4 3 ] :*:ssi6ffj.^ccteiir. c©< ^^^■ct,^!^cl» 
§c^ 7 7 *s iy-vwLtiim<Dm-<oim-c^ 5 c i bs ^ 

*rt>5:Ci. C©l|— ©^^7 7*5|U]g|J7 6CCJ: 

or y:^(^iI^c^6)S3nsfc•w■c^^t < . z:*fifii©K-(iiJ*fc 
BMffli|K:tet>r*>@^StiSJ;^«:. «cajffiA^03J«i 

[0044 ] — t^iOr, Se*©0. g8/iinjf©Ga 

As/ I nGaPb— !f©)!SaiBS«:)l5tLrF I Bx■:'?■ 
>^'4ii■r C ilCj: »3 . 0. 3/imiH> 0. 4Mmil5© 

50 w<(3!*4f'po/c. -et/t:. w:^]ec*rifii©^<*sw-© 



[0045] iiit>timmi)im-(Dmm(DmmfHic t <!: » 

l|-C*5. jK©l^-A4Mi;)iJ&*©(C0. 0 2 — 

0. 2Min©liEB-C[Hg|5?:{'PS(D*i3i^t?*5<!:^S'J$ 

«:*i;-5nI«fetttt55E-C*^it,>. UifiLfiffiib. *BR© 
s2«S{C«-:Jl^r> KS©U— tfK:>PturjiW/j:IHg|5©ai 

[0 04 6] 9fM©#tt)W'itemffi*f^fiS-r sxfifc> 

iBcaiffifC (3 OKe v©Ga -/:i->l?) ©S5I8* 
-^ASCiJCjr'J^^-Clf. m-©8BJ|ltB3gafiLSiJito 
Sn, -e©SI5:9-;ft£l*^*>©a5SS*SWitcl»fflcttiE©eS 

[004 7] i^SkajS U-tf 

?n-5«)©-CB^f<, VCSEL©<^fflfe#:^6n.S. 
^mmicmt>?>VCSELit. 0 8 -CH^d^JKTF-r J: ^ 

S<A. /2) ^tiiros. cc-c, #S§t?^8 1- 

[0 04 8] :^mmicmt>?>i^-~'^it. ^mihst-m 

{CJB^Silfc*— U— tf (mtf. ^RSIfi^' 2 7 6# 
©04 (B) . -<l©¥^^*S^**ji(Cffiffl 

-^©^ass-hccmasn/c^fiu— If ((au. ± 

©1?lliUr7RB!|$|ii=' 2 7 6 #©0 1 9 *#flS) > i!>fJ: 
V i^mm U -V (0>IA«. imi^¥F' 2 7 6 

CiT&l-CtS. EigtJHO©^^ i'^au— If 9 
0 ©^aiJ^ci2?iJ*7n-r BMHBSHlrffiS-C* ^. c c r 
It. cj'racu— !f (9 1) ds^mLz/Sji^U— !f-C* 
•3 , nm<D—-r>0)iy-ir (921. 922)*ih^f + 
>yu— tf-C*S. ^mi^/#ji*l — -tfJCti:*: 

^B^©*j©*5jgffl3ns. h7 y +>i^u— tf©si!oa5 
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«S-rs^cetf. C©J:^^c()i3if^ffl«^S«!:&>). -r^t 

7B-^©S4 (A) *$<fc?>*S4 (D) ?r#M©C:<t. 
[0 04 9] ^^O©®*). ^Wiir1f-<>4ffit,>5C: 

itCcfct), ffS©U— !f$fc«U-1fTU'f*«^2.X 

10 ^-fi^t*. 7'^;^i'Jf^t*:©3t^52tt!««^. @ej«<*© 

$^g(coi,>-c©WS^J|:5Ccoi>-c«. Wi(i±seA. b. 
Marchant^©e!g5?:#M© C <!: . 
[0050] fie*. @«K«««:©:i^|SKcaju:^*-^iS^^ 

Hie^j©^<«. {¥±^ic:^^ ^ ^tmi^tamm^ic 
totirt*^©-c. c©:t^^^cMM?:P;5<'/c«)©^©4 

x*36s* -3 fc. c ©^*tcm ♦) Mtf < , mximio 

(icmm-ri>EE.mi$i (--w^/u^^) ^mx.tcmmAicc 
{ctg«s ne. a 1 0 {c*ii»r . 1 0 0 

B^CC^to.53t^f'-^'i2tt^S?r^i^L/. 1 0 1 

±K^IS©®*s♦a;^c1«fiR mxii. Z n S - S i o, 
rm^m. a i mm. z n s - s i o. x-i— !f . g 

30 eTeSbfSttS. *JiO'ZnS-S iO, J^tJBi 
1/ (*>SI.H*SimL./Sii*) r-A^jnC-. 1 0 3« 

(Di^m-c^^. tfc. r-Ai0 2«. fifjfc©;^^^ 
1 0 5 ^mm(i^icm*)mfti>*ii>^^^m4 1 o 4 

^■C*s*) . *«:a3i^)5c?^tt«:«c-rs i C*/c«T i C 

/Ai. o, m-cmm^tiz,. setc #fl8tf#io8 

{J*lfeB^tC<^*D^U— «f-C*9. ■e©«sttffiii«ift: 1 0 

40 e>';=i>^>y-?»BeO:?"u-n?©t-hi^ 
1 0 7{cax«3W:r6n. 0 6*iu— ifi 

t- hi'>i7©lf:7'T--'-fe>7'y^:;^7-r ^"'KS^^ 
•!f© n laUto J:y' p ffliJ©M;?KS^g*?:ff 6 ^tlf 4itf Aj: 

6<cti. j:<T,»iae3K©sjB-c*o. sioccttHinsn 
ri,>*t>, sfti. -&*p©:*S*ffl('^ — :5©*jiS'K± 
«: u — tf %3t*ll±iS i -»fc^a L r 4> J: t ^. 
[005 1 ] jg»]©i*i») . ffim^^-tca^JsmiE^rEn 

so nru— lf*i±»l^. !f<!:«ifl:©lifil*IW±rS© 
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[0 052] ttc. ^m^mmu. mi^mmicmms 
vW'^^onsi^MS-tt^, ccr. r-y 

[0 05 3] *:#eBJ{cCS*55i|g{i. Slf */c«igj@«,^ 

K®«lf'P«:oii-C«. m^U^m^W 2 7 6-^ 

9. 204#*jJ:O*4. 460. 9 7 7-^ r#M 
©c i. 

[ 0 0 5 4 ] 0 1 1 {**l68^{C«^t>'5 mk^~ K-rSttfP 

TS^g^rH^a^JfCTn-r^jW-C&O, 10- 
1 1 4«. :$:|%B^«:J:iU— tf. -o©SB^jSS®tii 
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[00 5 5 ] -m)i<c. letgiift^i u-c«> -eojsi^cc 
[0056] 3 6K3^#feBj«, mmmicm^fji^msn 

y-f— (Journal of Applied Physics) J 7 4 
(5) 3 1 6 2H«i£©K. Hirun«a flfeOiS:*:. fcj: 
D^riEICE^^R xlxi7 h a-i?;^ (lElCE Transa 
ctionson Electronics) J E7 7-C#, No. 9, 14 
20 2 0H^4£©K. Hinma (6K:j:S^:S:4#M©Ci. G 
aA s U— !f©SctiJffi±CCfflfil9:W^n/c'7-1'i'«, F 

i>^m»!S.&i.mi!>m < . itfs u/c k y h ©iiSB a . 

XZ^rmK). ii^O. 2 Mm^iSliSi^cO. 
J^fiEoaBK 0 l^*>*T. S . ±fe K h JI5R!E©SlJ®«{ie*l$ 

Wj-CimmfJ:im-C^i>i>\ :*:^B^KJ:2,F I B^,«?r 

30 — tf©&taM*»6©«c««i^a*A. /2*Ta*as 

[0S©f»««i$tBJ] 

[01 ] u^(Di^~v^nkrmmmv$>i, 

[02] jgg©KS(il/-C^34afc**^JlffiM© (SM 
40 [0 3] igS©Mife<f: bX7Tk^Hfcfti<Di^m&m<0 (gg 

[04 ] m&oymWLi. U-c^3*a/c3 etcffeo^JlB^lg 
© (SSa^) Jg*f*<b2ia^©lfti9i'57r*.5. 

[05] fit*©x t^ttta^U— tf'&jnrHJiBBSWraBS 
xi>z. 

[0 7] *|%?§{ClKfc.5i i^jSfetBM !f©[fe©«tt 
so [08] *:^??K<Sto'SV C S E L©-||JfiJ^!®47rf 



(9) 
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[010] ^^mic^t)*). Kms.mism-=f-imL-crj: 
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6 1 'jv i^mws 

6 2 fiittlffi 

6 3 J^vi^yy^yh 

6 5 ficmanffiMOa§i*g|5 

6 6 &i^m^micsit.-t^h.tcmu 

6 7 ias?«rjioTiiini3nsjast» 



[132] 




im4] 

ma] 




K il (mi) 



[@5] 

[me] [071 
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r^y;^^^a 07974 ^n-^-^^i-— v 

120 

(72)1%^^ r:7S/> h-y^ 

r^';:^^^a 10009 ^^--3-^, 



T-p'y^'&^il 07928 r.^-i^i.-fy 
^. ^1fA. ^)^r- D-K 420-r 
/>'-h^>h x:7 1 
(72)#6H^« fc — i^^y t^x-A;^ 

-Y. ;OtfA, V^r- D-K 420-r 

T^';;^^lfell 07832 
^. :3D>eT. ^^'-^> U-> 
17 
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i^mmm: nnmrn 17^2 ©sssk j: ^miEomm 

[|6^fB] 2^1 2^1 50 (2000. 12. 15) 



[i^raS-^] !|tgB¥9 - 1 4 5 6 0 3 

[4iraB] ¥fiS9^6^6B ( 1 99 7. 6. 6) 

i^mnm] ^mmfe^m -1457 
[HiiiR*-^] - 2 3 4 5 7 6 

COIN 23/01 
13/14 
CUB 7/12 S 
7/13 S 
HOIS S/30 
[F I ] 



G01I4 


21/01 


D 




37/00 


D 


GllB 


7/12 S 


A 




7/135 


2 


HOIS 


3/18 





[ftma] ^fiSi 2;¥i^i 10 (2 0 0 0. 1. 1 
1 ) 

[^.^ffliE 1 ] 

innmi] a) u— if&mH «w>f.tf. ezm ^ 

. (ommmm (67) %sjctiiT'« «j3S«:S?gau 
c) ffig(D^ffi*wr2>Jift (10 1) (cSfttrHuieu 

/fit MPS ;£Bt » -C U- - 1f jBc ttiS* -etDiCKf^aStc SJfi S 
Huieu—tf?:^«) 3 (10 3) i 

*>6&5iamiF*^«s (mt*. 1 0 011) 

■c. 

ifi. *iw<A. /2 (W>w, A. >1) «rWTSStffa 
9'ttfcbH®®-©M«l( (6 6) iPb^it6tl?>Ci. 

imjEM^^mm^] mmm 

[ffliES*aaS«] 0 00 6 

-ffl 1- 



[0 0 0 6 ] S/c. *Hi^ft4. 8 6 0, 2 7 6#K*J 

■CtiS. IftC. C©^^B?#fi=' 2 7 6^tt. :*:liS©01 
(CTj^-TJ: ^tc, l — If 1 0 1 ^^^KbTl^S. CCf. 

0 2~i 0 7«. mm. r-^tinm. fsi* 

1 0 9 B+ f 5. zfM'kmt. 3 6tC> #.^?f 

1 1 ofcicjf 1 1 3«. ■en-enmif^oai:*74g«:7FU. 

1 1 2 «3 6CC±®©Sg?r^R-r, 1 
1 4(3:;^ y hr*?). fcr-A;^!}<> h^rifelSffrSte 

^©i5H^9i^L. -en(*««i 0 2*-c{*o-rt»-z,. 

^fiS^tv. ffitiill 0 4J:0fcfi;C^a«TS?rWr2.7.f 
^-■C^«-r4©*s»*0l». *ffl«FS" 2 7 6#©H 

14, 1 7 *j J; o' 1 8 {i±sefie* ;f©^?^f?5^7i^-r 
i><o-c^Z, ctiib^mmi'Ch:^ h 1 1 4ia^^y 

® 1 0 7 ?rwr&j=&-cs*ort>s. 

[#Mfi8iE3] 

[iiiE*r^«s«i 0011 



#M¥9- 145 60 3 



CO 0 1 1] itc. cc(C7F-r#^<*u— !fo ^tutam 

(emission face)J tit. :/0-:?'tf-A (^ffi 0*5,1: 

ajffi«u— ^©r^a^ h^T-fe-^ hiJiO, aiSigJlsiE 
filttHSU— f (VCSEL) ©«^{Ctt. i^VCSEL 

VCSEL{Coti-C{i. 0!l^«^l4S#f*F5. 0 3 4. 3 

4 4-^4#fi3©ci, ®tHiffi(c*fisj-r5 1 — im 

[*^ffliE4 ] 

mim^mm^] 0013 

t>timm(D ^mmsi tit. nm^oymc 6mi±mm 

s (^>o<w. immimoii.^mm) ©itifctg^^ 
■5. 0tlA«> mrffi*ll!^f^' 2 7 6^©EI 13 (A) *j 
ctu^Hi 7 c©w^i|ii«maErSEi[^@ 107© 
(S^i^— o. s/ck:^— ©) ifiiJ&re. c©<t^ 
tc. W5^iti». tf©*aMS (x) ©M 

»-CjF-rCcb*i-C*-5. VCSEL{c*iWSrStt«g«l© 
^iti». S*S^*«jficSM«©fii^S (ffi^ttita) 

[^i^xE5 ] 

miEyimmm^: 0015 

[0015] !Nf(c. W3S!ifiw©rStt^tSi u 

^) {c*fi/ru— !f?:ta>Pte<)K:i!i*^-r©cc®o/cu— tf 
W'^mi^mmic^'^i.i otitic ^ mf^mm^^m^mm 

[ffliE*t«i«!®«] mmm 
imiEM^mm^'i 00 1 6 



[0016] mmttCtit. U— tfi^HA^iSjM-Ciilift 

ai®©»-©ei*s*>6^if 6)^^ J: ^ (c«^$nri> 

cc-c. )!atbffi©^tiw*^»-©^t^©itawj:t) fe 
». A 1 . O, 3;;fcWS i o, m<ommifiiytj:i,ismis. 

[^iBI»riE7] 
[ffijBrfl!lS!^«] fi^mS 

[miEMi^ms^] 0 0 17 
[«iE:^a] s:m 
CliiErtS] 

[0 0 1 7] x j,t;^Scai^u— tf^BaifCiSi. I — 1f 

mmmit ( a^^sftM*- 6 jjc s ) 0 -c . a 

mffi©m-©«M^*fllJ55^ S C ©ffiSKtJ*! w©|!agff*s 

V. SfeUlffi*^^©±feW«©i*)5 0%fe(± (W* i/< {J 
9 0%li(±. fcKfSgS^) *iC©Si^©CflSI5*^'?>J!a 

[^^MiE 8 ] 
[lilE^fiSM^] B^iBS 

imjEMS^msi^] 0 0 18 
[ffliE:^ffi] §s:h 

[ffiiErtS] 

coo 1 8] *fc<6O0!i«c*Jt»r. xyytttUMl — If 

W. <(ii!fff$fiS (feO<(*-f:f>aEA) ^^i, itiw< 

(#-/:i->aA) ©0— ©«gJ|S*^6±{C3^*i«(ffi3n 
•5. $6Ccftb©|?(|ic*st»rt*. VC S EL©jSJctHffi**P 
!f©«±SIJilSitc?). (ii^iS»B)(P6*-5) Bag* 
WO. Sicaiffi©l^-©^iS41f^^Sc©jStM:c«i|isw 
<A. /2©iaa5 (ii-©sg«) *ss3:we.n-cteo. 

©)!fta«*i«: c ©»-©^J««:|iRS3 tii. 

[miEMm^^] mmm 

[WJEMmmS^] 005 0 
[ffliErtif] 

[0050] fiejR, lHIi£^el»©:^l^iI«:ffl7^:^€:-^^s^^• 
«!4t.-c 0 « -5 ©r. c <D:^mfj:mmim fc»©#® «: 
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^m<omi:mi2tcmfS. m^i^. z n s - s i o, rm 

Ba®. A 1 S*ftt. Zn S-S i O. X'<— GeT 
eSbrSttB. *JJ:CfZn S-S i O. ±^»3liiJIR{C 

1 0 5f)mnmicm*)mhti?,^-i^mi i o 4 4ii^ 

r*ji5, ^rWJS^'JtJfJWSr^c-rS i Cttc&T i C/ 
*^B^{C<S^*35.b— f-C*<3, -e-©S(tUHWi«ft 1 0 1 

n misHU P <f)©PI:?7 fcm^S.^^rf^ ^J^c nt* )&: (=, AjT 

— tf ?r5fe«lt±Sli <!: -ftccaia T 4> J: I >. 
[^^ISiE 1 0 ] 



[«jE*f«JBS«] 0 05 6 

[00 56] 3 6{C:*#feBJ«. ffl(Ulffi«:ii^Aj:5^ja8|l 

i^*-—)'J\' (Journal of Applied Physics) J 7 4 
( 5 ) 3 16 2 M«IS©K. Hlruma flfe©i&X. fcJ: 
0'riEICE#?8 xbi' F a^i?;^ (lEICE Transa 
ctionson Electronics)J E7 7— C^. No. 9. 14 
2 0M««(DK. Hiruma f6{Cj:-S^:S:*#|3<DCi, G 
a A s U--!fCDgcaiS±«:jiSI9:t:f?)n/c'7-f+», F 

©tpit) Kjg^*^vt^s^ (au^) ©k-^ i-^rjgfis-r-sx 

A. /2 n*y±<!:)5:^.. 



